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Description 

The present invention refers to a joint for cables 
having an extruded insulation, provided with a 
sleeve, and in particular a sleeve of the monolithic 
type that is fitted upon and tightened over the 
joined ends of the cables. 

The known joints in question have the following 
structure. 

At the extremities of the cables there are — strip- 
ped in a staggered .way— the conductors, the 
extruded insulations and the outer semiconduc- 
tive screens. 

The conductors, disposed end-to-end, are 
reciprocally fixed, for example, through welding, 
or by means of a compression clamp or the like, 
and over the jointing zone of the conductors there 
is disposed a metallic adaptor. 

The metallic adaptor is a cylindrical body, 
having its outer diameter equal to the outer 
diameter of the cables' insulations. 

The bases of the adaptor are in contact with the 
insulations of the cables, and the adaptor is 
provided with an inner cavity inside which the 
fastening between the conductors is enclosed. 

A sleeve of the monolithic type, i.e. a sleeve 
comprising at least one insulating layer and a 
semiconductive field deflector, embedded into 
the insulating layer and facing the sleeve cavity, is 
fitted upon and tightened over the joined ends of 
the cables. 

If each cable foresees a semiconductive layer 
on its outer surface, then even the monolithic 
sleeve will have a semiconductive layer on its 
outer surface. The configuration of the monolithic 
sleeve is such as to bring the sleeve's outer, 
semiconductive layer into contact with the outer, 
semiconductive layers of the two cables. 

The already known joints described above have 
found a relatively satisfactory application for the 
connections of medium voltage cables and low 
voltage cables. However, although proposed, 
they have not till now, yet found any practical 
application in instances of high voltage cables. 

The reason for this is that in high voltages the 
joints of the type in question are inevitably sub- 
ject to being perforated, after they have been 
made to operate for a certain amount of time. 

it has been noted that what causes these per- 
forations are infiltrations of air and the origination 
of small interspaces that through the passage of 
time become formed between the surface of 
insulating material of the monolithic sleeve cavity 
and the outer surface of the cables' insulations. 

Such infiltrations of air, as well as the above- 
mentioned interspace formations, take place 
mainly owing to the reasons given herebelow. 

The cables with extruded insualtions are manu- 
factured by means of a continuous extrusion of 
the semiconductive layers and of the insulating 
layer around a conductor. 

The above-said extruding operation is followed 
by the cross-linking of the extruded material and, 
successive to this, an immediate cooling of the 
cable is carried out. 



Owing to the above-described operations, 
inside the cables' extruded materials, and particu- 
larly, in the cable's extruded insulation, there are 
originated internal tensions both longitudinally as 

s well as circumferentially, caused by the existing 
difference between the thermal expansibility of 
the conductor's metallic material and that of the 
extruded cross-linked materials. 
As a matter of fact, the thermal expansion 

io coefficient of any metallic material (that, as an 
example, for aluminium is 24X1 0~ 6 ), is lesser 
than the thermal expansion coefficient of any 
plastic material (that, as an example, for a cross- 
linked polyethylene is 5X10" 2 ) out of which the 

is insulation of the cable is formed. 

This difference, existing between the thermal 
expansion coefficients, allows for a greater 
. . shrinking to be expected on the part of the 
insulating material, following a sudden cooling 

20 which the cable undergoes after its vulcanisation 
as compared to the shrinking had by the conduc- 
tor. 

However, seeing that there exists a close con- 
tact between the conductor and the insulation of a 

25 cable, the friction exercised between these is so 
high that the maximum shrinking possible for the 
insualting material of the cable, is just what takes 
place in the conductor. 
As a consequence of this, internal tensions 

30 arise inside the cable's insulation. 

In the joint zone, at each end of the cable, no 
continuity exists in the insulation, and hence, the 
tensions that exist here, result as being free to act 
and to cause longitudinal shrinkings with the 

35 passage of time and under the action of the 
thermal cycles that occur when the joint is work- 
ing. 

Such shrinkings cause the formation of 'detach- 
ings' between the ends of the cables' insulations 
40 and the bases of the joint's metallic adaptor. 

Moreover, in the joint, the monolithic sleeve 
exercises a compressive action upon the insula- 
tions of the cables. 
This compressive action, in the presence of 
45 detachings taking place between the cables' insu- 
lations and the bases of the metallic adaptor, with 
the passing of time, causes a deformation in the 
insulations, and a shifting of the material towards 
the space that is created by said detachings 
so themselves. 

This movement of materials causes a reduction 
in the pressure that is exercised by the sleeve 
upon the outer cylindrical surface of the cables, 
with thus lessening the dielectric rigidity of the 
55 sleeve-cable interface. Moreover, air and/or water 
infiltrations are rendered possible inbetween the 
sleeve and the cables' ends, and also the forma- 
tion of small voids in the sleeve-cables interface. 
Owing to this, the perforations accuring in 
60 joints, which are unavoidable in high voltage 
cables owing to the high electrical tensions exist- 
ing, are also possible in the joints of medium and 
low voltage cables. 
One aim of the present invention is to improve 
65 the reliability of the joints used for the low and 
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medium voltage cables, and moreover, to render 
their application possible in the case of high 
voltage cables. 

What forms one object of the present invention 
is a joint for extruded insulation cables, of the 
type comprising a monolithic sleeve, provided 
with a semiconductive deflector facing its own 
through-cavity, fitted and tightened on the cables' 
insulation ends and on a metallic adaptor inter- 
posed between them, said sleeve circumscribing 
the end-to-end connection of the cable conduc- 
tors, characterized by the fact that mechanical 
anchorings underlying and entirely in contact 
with the deflector of the sleeve, fix the metallic 
adaptor to the insulations of the cables. 

The present invention will be better understood 
from the following detailed description, made 
solely by way of non-limiting example, with also 
referring to the Figures of the attached drawings, 
wherein: 

Fig. 1 shows the longitudinal cross-section of a 
joint according to the invention. 

Fig. 2 shows a perspective view, partially in 
section, of a detail of the joint of Fig. 1. 

In Fig. 1 there is shown an embodiment of a 
joint according to the invention. 

As can be seen in Fig. 1, the joint presents a 
monolithic sleeve 1 of the already known type, 
that is fitted over and tightened upon the ends of 
two cables 2 and 3 which are connected together. 

The monolithic sleeve 1 possesses a through- 
cavity 4 in whose central position there is a facing 
semiconductive deflector 5. 

The deflector 5 is embedded into an insulating 
layer 6 that is covered externally with a layer 7 of 
semiconductive material, by which latter material 
the extremities of the sleeve 1 are formed and 
through which the sleeve 1 comes into contact 
with external semiconductive layers 12 and 13 of 
the cables 2 and 3. 

The extremities of the cables 2 and 3, connected 
together In the joint have terminal tracts of 
conductors 8 and 9 of insulations 10 and 1 1 and of 
outer semiconductive layers 12 and 13, stripped 
in a staggered way. 

The conductors 8 and 9 of the cables 2 and 3 are 
placed in end-to-end contact and are reciprocally 
connected by a mechanical connection, for 
example, by a welding 14 or, as an alternative, by 
a clamp or the like. 

In general, the mechanical connection between 
the conductors 8 and 9 is enclosed in the cavity of 
a metallic adaptor, and mechanical anchoring 
means fix the latter to the cables' insulations 10 
and 11. 

Said mechanical anchoring means, generally 
comprise at least one mechanically resistant 
element, cantilevered from the base of the adap- 
tor in its axial direction, embedded into the outer 
surface of the cables' insulations and said 
mechanical resistant element is provided with at 
least one rib which is insertable into a hollow of a 
complementary form, made in said cables' insula- 
tion. 

Moreover, the dimensions in the longitudinal 



direction of the joint of the mechanical anchoring 
means must be such as to leave them entirely 
underlying and in contact with the semiconduc- 
tive material of the deflector 5, which faces the 

5 through-cavity 4 of the sleeve 1. 

The mechanically resistant element can be 
formed so as to form a single body with the 
adaptor, or else separated, but connected or 
connectable to it. 

to The mechanically resistant element can assume 
various configurations for carrying out the action 
of its being anchored to the cable insulations, and 
the end tracts of said cable insulations have 
configurations depending upon those of the 

is mechanically resistant element. 

In the embodiment shown in the Figures there 
is utilized a particular metallic adaptor and 
mechanically resistant element assembly, and the 
outer surfaces of the extremities of the cables' 

20 insulations 10 and 11 present a lowered tract 15, 
in correspondence of which there is foreseen an 
annular hollow 16. 

As can be seen in the Figures, and particularly 
in Fig. 2, the just mentioned 'assembly' is consti- 

25 tuted by a tubular cylinder 17 formed by two 
hollow semicylinders 18, that are joinable to one 
another along surfaces 19 upon which they are 
reciprocally fixed by already known means (not 
shown). 

30 Each hollow semicy Under 18 presents a smooth 
outer surface 20 that is aligned with the outer 
surfaces of the cables' insulations 10 and IT. 

The inner surface of each hollow semicylinder 
18 is shaped so as to present the following 

35 elements. 

In correspondence of the extremities, there are 
provided semiannular ribs 21 having a form that 
is complementary to that of the hollows 15 made 
in the cables' insulations 10 and 11. 

40 Moreover, there are also present two sem {cylin- 
drical reliefs 22 having flat bases, that are pro- 
vided in the central position of their surface 23, 
with a semi-circular aperture 24, that is apt for 
allowing after the assembling together of the 

45 semicylinders 18, a through-opening, whose 
diametral dimensions are equal to the outer 
dimensions of the cables' conductors 8 and 9. 

The distance, existing between the non-facing 
surfaces of the semi cylindrical reliefs 22, is equal 

so to the distance that exists between the facing 
surfaces 25 of the insulations 10 and 11 of the two 
cables. In this manner, the central tract of the 
cylindrical body 17 carries out the functions of the 
adaptor and the semicy! indrica I reliefs 22 are in 

55 contact with the cables' insulations 1 0 and 1 1 and 
enclose the welding 14 in a cavity 26 between 
them. 

Instead, the end portions 27 of the semicylin- 
ders 18 constitute the mechanically resistant ele- 

60 ments, and they are embedded into the outer 
surface of the cables' insulations 10 and 11, with 
filling the lowered tracts 15 of these latter. 
Moreover, their ribs 21 are inserted into the 
annular hollows 16 of the cables' insulations. 

65 Moreover, the dimensions in the longitudinal 
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direction to the joint found at the end portions 27 
of the semicylinders 18 which constitute the 
mechanically resistant elements through which 
the anchoring of the cables' insulations to the 
metallic adaptors is realized, are such as to allow 
them to result as being in contact with the 
deflector 5 of the monolithic sleeve 1, and ateo 
underlying it. 

From the previously given description of an 
embodiment of a joint according to the invention, 
as well as from the considerations that will follow, 
it can be understood how through this joint the 
proposed aims have been achieved. 

The presence, in a joint according to the inven- 
tion, of mechanical anchorings inbetween the 
cables' insulations and the adaptor, allows for 
giving place to a mechanical continuity between 
these elements. 

This mechanical continuity, in preventing any 
shrinking from occurring in the insulations in 
correspondence of the ends of the cables, 
obviates the previously described phenomenon 
connected with such shrinkings and hence, also 
the drawbacks which are originated. 

As a consequence, not only has it been ren- 
dered possible to now realize joints in the high 
voltage cables sector, but the reliability of the 
joints used for medium and low voltage cables, is 
also increased. 

Claims 

1. Joint for extruded insulation cables of the 
type comprising a monolithic sleeve (1), provided 
with a sem (conductive deflector (5) facing its own 
through-cavity, fitted and tightened on the cables' 
insulation ends and on a metallic adaptor inter- 
posed between them, the said sleeve circumscrib- 
ing the end-to-end connection of the cable con- 
ductors (8, 9), characterized by the fact that 
mechanical anchorings (27) underlying and 
entirely in contact with the deflector (5) of the 
sleeve (1), fix the metallic adaptor (17) to the 
insulations (10, 11) of the cables. 

2. Joint according to Claim 1, characterized by 
the fact that the mechanical anchorings comprise 
at least one mechanically resistant element (27), 
canti I eve red from each base of the adaptor, 
directed according to the cable's axis and embed- 
ded inside the cable's insulation, said element 
being provided with at least one rib (21) that is 
intertable into a complementary-shaped hollow 
(16), present in said cables' insulation (10, 11). 

3. Joint according to Claim 1, characterized by 
the fact that the assembly of the metallic adaptor 
and of the mechanically resistant elements (27) 
cantilevered from its bases, is a tubular cylindrical 
body (17) formed by two semicylinders (18), the 
outer surface (20) of each semicylinder being 
smooth, while their inner surface presents a 
semiannular rib (21) at each extremity and two 
semicylindrical reliefs (22), with a semicircular 
aperture (24) that, successive to the joining 
together of the two semicylinders, creates a 
through-opening, the non-facing surfaces of the 



semicylindrical reliefs being in contact with the 
facing surfaces (25) of the cables' insulations (10, 
11). 

s Patentanspruche 

1. Verbindung fur Kabel mit einer extrudierten 
Isolation derjenigen Art, die eine monolithische 
HQIse (1) aufweist, die mit einem ihrem Durch- 

w gangshohlraum zugewandten halbleitenden 
Deflektor (5) versehen und an den Isolationsen- 
den der Kabel und an einem metallenen Adaptor, 
der zwischen diesen angeordnet ist, angebracht 
und festgelegt ist, wobei die Hulse die Ende- an- 

is Ende-Verbindung der Kabelleiter (8, 9) umgibt, 
dadurch gekennzeichnet, daS mechanische Ver- 
ankerungen (27) die unter dem Deflektor (5) der 
Hulse (1) liegen und vollstandig mit diesem in 
BerOhrung stehen, den metallenen Adaptor (17) 

20 an den tsolationen (10, 11) der Kabel festlegen. 

2. Verbindung nach Anspruch 1, dadurch 
gekennzeichnet, daft die mechanischen Veranke- 
rungen wenigstens ein mechanisch widerstandfa- 
higes Element (27) aufweisen, welches von jeder 

25 Basis des Adaptors frei vorragt, in Achsrichtung 
des Kabels gerichtet und in die Kabelisolation 
eingebettet ist, wobei das element mit wenig- 
stens einer Rippe (21) versehen ist, die in einer 
koplementar gestalteten Hohlraum (16) eingesetzt 

30 werden kann, der in der Kabelisolation (10, 11) 
vorhanden ist. 

3. Verbindung nach Anspruch 1, dadurch 
gekennzeichnet, daS das Gebilde aus dem metal- 
lenen Adaptor und den mechanisch widerstands- 

35 fahigen Elementen (27), die von den Basen des 
Adaptors frei vorragen, ein rohrformiger zylindri- 
scher Korper (17) ist, der durch zwei Halbzylinder 
(18) gebildet ist, wobei die Au&enflache (20) jedes 
Halbzylinders glatt ist, wahrend ihre Innenflache 

40 eine halbringformige Rippe (21) an jedem Ende 
und zwei halbzylindrische VorsprOnge (22) mit 
einer halbkreisformigen Offnung (24) darbieten, 
die nach dem Verbinden der beiden Halbzylinder 
miteinander eine druchgehende Offnungen bil- 

45 den, wobei die einander nicht zugewandten Fla- 
chen der halbzylindrischen VorsprOnge sich in 
BerOhrung mit den einander zugewandten Fla- 
chen (25) der Kabelisolationen (10, 11) befinden. 

bo Revendicattons 

1. Joint pour cables d'isolation extrudes du type 
comprenant un manchon monolithique (1), . 
pourvu d'un deflecteur semiconducteur (5) dirige 

55 vers sa pro pre cavite tra versa nte, monte et serre 
sur les extremites d'isolation des cables et sur.un 
adaptateur metaflique interpose entre elles, ledit 
manchon circonscrivant la liaison bout-a-bout des 
conducteurs de cables (8, 9), caracterise par le fait 

60 que des ancrages mecaniques (27) situes en 
dessous et entierement en contact avec le deflec- 
teur (5) du manchon (1), fixent I'adaptateur metal- 
lique (17) sur les isolations (10, 11) des cables. 

2. Joint selon la revendication 1, caracterise par 
65 le fait que les ancrages mecaniques comprennent 
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au moins un element mecaniquement resistant 
(27), dispose* en porte-a-faux a partir de chaque 
base de i'adaptateur, dirige selon I'axe des cables 
et noye a I'interieur de I'isolation des cables, ledit 
element etant pourvu d'au moins une nervure 
(21) qui peut etre inseree dans une cavite de 
forme complementaire (16), existant dans ladite 
isolation de cables {10, 11). 

3. Joint selon la revendication 1, caracterise par 
le fait que ('assemblage de I'adaptateur metalli- 
que et des elements mecaniquement resistants 
(27) exposes en porte-a-faux a partir de leurs 
bases, est un corps cylindrique tubulaire (17) 



forme par deux demi-cylindres (18), la surface 
exterieure (20) de chaque demi-cylindre etant 
lisse, tandis que leurs surfaces interieures com- 
ponent une nervure demi-annulaire (21) a chaque 

s extremite et deux degagements demi-cylindri- 
ques (22), avec une ouverture demi-circulaire (24) 
qui, apres la jonction des deux demi-cylindres 
ensemble, cree une ouverture de traversee, les 
surfaces non correspondantes des degagements 

w demi-cylindriques etant en contact avec les sur- 
faces correspondantes (25) des isolations de 
cables (10, 11). 



15 



20 



25 



30 



35 



45 



55 



65 



5 



0 199 742 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^ BLACK BORDERS 

13 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
0 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

J2 COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



